1. Introduction. Let G be a locally compact group. Then A(G), the Fourier algebra of G, is the linear subspace of C0(G) (bounded continuous complex-valued functions on G vanishing at infinity) consisting of all functions of the form (h * k)w here A, A: G L2(G), g(x) = g(x~x) and k "k{x~l). If / G L2(G) and g G G, define X(g)f(t) = f(g~xt), t G G. Let VN(G) denote the closure in the weak operator topology of the linear span of (A(g); g G G} in <$ (L^G)), the algebra of bounded linear operators from L2(G) into L2(G). Then <#> = (A * k)~ in A(G) can be regarded as an ultraweakly continuous linear functional on the von Neumann algebra VN(G) defined by <p(T) = (Th, k) (inner product in L2(G)) for each T G VN(G). Furthermore, each ultraweakly continuous linear functional on VN(G) is of this form [6, pp. 210 and 218] . In particular, A(G) can be identified as the unique predual of VN(G). Also, A(G) with pointwise multiplication and the norm \\<¡>\\ = sup{|<f>(x)|; x G VN(G) and ||x|| < 1} is a commutative Banach algebra with spectrum G [6, p. 222] .
It is the purpose of this paper to study the Banach algebra VN(G)*, the second conjugate algebra of A(G) equipped with the Arens product [1] . We prove, in §3, that VN(G)* is semisimple if and only if G is finite. We also prove that A(G) is an ideal in VN(G)* if and only if G is discrete. When G is amenable, then the Fourier-Stieltjes algebra of G is a quotient of VN(G)*. We characterize, in §4, the regular maximal left ideals in VN(G)*. We show that any such ideal must contain Ig = {<j> G A (G); <í>(g) = 0} for some g G G. Furthermore, if G is amenable, then every regular maximal left ideal in VN(G)* contains a unique I, g G G, if and only if G is compact. We also show that G is discrete if and only if each regular left ideal in VN(G)* either contains A(G) or must be the kernel of some X(g) G VN(G), g G G. In §5 this result is used to prove the following isomorphism theorem for discrete groups: if G, and G2 are discrete groups, then the Banach algebras VN(GX)* and VN(G2)* are isometric order isomorphic if and only if Gx and G2 are isomorphic.
Most of our results in § §3 and 4 are known and proved by Civin and Yood [4] and Civin [3] when G is an abelian locally compact group. In this case, A(G) is isometric isomorphic to LX(G) via the Fourier transform. Our proofs depend heavily on some deep analysis of the Fourier algebra A(G) and various subspaces of VN(G) of P. Eymard [6] and E. Granirer [7] -[9].
2. Preliminaries. Let £ be a linear space, and <¡> be a linear functional on E, then the value of <p at an element x in E will be written as <¡>(x) or <</,*>.
Throughout this paper, G denotes a locally compact group with a fixed left Haar measure. Let C(G) denote the Banach space of bounded continuous complexvalued functions on G with the supremum norm. Then G is amenable if there exists a positive linear functional <f> on C(G) of norm one such that <b(af) = <K/) for each a G G and each / G C(G), where J(t) = f(at) for each t G G. Amenable groups include all solvable groups and all compact groups. However, the free group on two generators is not amenable.
Let P(G) denote the subspace of C(G) consisting of all continuous positive definite functions on G, and let B(G) be its linear span. Then B(G) can be identified with the dual of C*(G), the group C*-algebra of G (see [6, p. 192 3. The Banach algebra VN(G)*. In [1] Arens shows that given a Banach algebra B, it is possible to define a multiplication on B** which extends multiplication on B. In case B = A(G), m, n G VN(G)*, the Arens product mOn is defined by the formula:
(m0n,jt) = <w, «0x) for each x G VN(G), where («0x, <f>> = <«, <í>-jc>, <¿> G /1(G). This same formula certainly makes sense when VN(G) is replaced by a topologically invariant and introverted subspace X of VN(G). The following observations will be useful in the sequel. Proof. If VN(G)* is commutative, then VN(G) has a unique topological invariant mean (see [13, Theorem 5.6] and [7, Proposition 5] ). Hence G is discrete by [16, Theorem 11] . Also since G is amenable, it follows from [13, Theorem 5.6] and [8, Proposition 3] Let ÀTS = {m G F7V(G)*; <w, A(g)> = 0 for ail g G G}. Then AT4 is a weak*-closed two-sided ideal in VN (G)*. Proof. This follows directly from Corollary 2(4.11) in [6] . and <¡>(y)$(x) are distinct elements in G2. In fact, if 4>(x)<ï>(y) = <I>(y)<I>(x), then applying [12, Theorems 5 and 7] to the operator $_I, we get xy = yx. Also, ®(yx) ¥= 3>(x)<I>(y). For otherwise $(xy) = <ï>(y)<ï>(x), i.e. v G Kx, by (1) . Similarly, 3>(yx) =£ <b(y)<&(x). Since distinct elements in G2 are linearly independent (by assumption), this contradicts (1). Hence (i) holds. To prove (ii), let z, G W¡, i = 1, 2, be central projections such that 3> is a ""-isomorphism from Wxzx onto W2z2 and a *-anti-isomorphism from Wx(ex -zx) onto W2(e2 -z2) (see [12, Theorem 10] Similarly, 77x is also a subgroup of Gx.
Theorem 5.3. Let Gx, G2 be discrete groups. If there exists an order preserving isometric algebra isomorphism from VN(G2)* onto VN(GX)*, then G, and G2 are isomorphic.
